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I ntroduction

Kentucky’s Commonwesalth Accountability and Testing System (CATS) was
implemented in 1999 as a modification of the Kentucky Instructional Results Information
System (KIRIS). Beginning with KIRIS, public schools in Kentucky have been classified by
their success in educating their students. Both the KIRIS and CATS systems have tied significant
consequences to schools' classifications. This report presents an analysis of the accuracy of the
school classifications for the Interim Accountability cycle that bridged the KIRIS program to the
CATS program.

It iswell known that achievement test scores cannot be perfect. Consequently, we can
infer that CATS school classifications, which are derived primarily from students’ achievement
test scores, will not be perfect either. It isimportant, therefore, to document the accuracy, not
only of student achievement scores, but also of school-level averages for test scores, and the
resulting accuracy in school classifications. Hoffman and Wise (2000a, 2000b) have previously
documented student-level accuracy. This report focuses on school- level accuracy.

The most technical aspects of our analyses are reserved for the Technical Appendix. In
the following sections, we have attempted to make the conclusions accessible to an audience
with a“working” knowledge of testing. The information is, however, technical by nature.
Further ssimplification may lead to misrepresentation of the results.

Brief Background on KIRIS and CATS?

In order to understand the analyses presented in this report, it is necessary to understand
the accountability computations that generate school classifications for the CATS Interim
Accountability Cycle. The Interim Cycle is a hybrid created to bridge between an old system and
anew system. As aresult, there are some aspects of the analyses of the Interim Cycle that apply
neither to the old KIRIS methods for classifying schools nor to the future CATS method.

Beginning with KIRIS, students in selected grades took tailored tests in seven different
subject areas and completed writing portfolios. Under KIRIS, schools were then classified
according to increases in average student achievement over a four-year period. Specificaly,
average scores for student cohorts during the first two years of afour-year cycle were used to

! Thisbrief overview isintended for those unfamiliar with KIRIS and CATS.
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calculate target scores for the student cohorts who would be passing through the school during
the third and fourth years of the cycle. Under KIRIS, schools were rewarded or sanctioned
depending on whether they met their targets or not. CATS will continue a similar school- level
accountability model using the Kentucky Core Content Test, arevision of the old KIRIS test.
Every two years, achievement scores of students within the school will be compared to target
scores based on the achievement scores of past students. For the duration of CATS, schools will
be expected to continually increase the average scores of the student cohorts passing through
their doors.

CATS includes eight assessments administered to selected grades such that al eight
assessments are administered in atypical e ementary school, atypical middle school, and a
typical high school. Table 1 indicates the grades in which the assessments are administered. With
each assessment, students are classified into one of four achievement levels. Novice, Apprentice,
Proficient, and Distinguished. For the four primary content disciplines (Reading, Mathematics,
Science, and Socia Studies), the lower two levels, Novice and Apprentice, are subdivided into
thirds (low, middle, and high), resulting in eight achievement categories. Based on Kentucky
statutes, points are awarded to these eight categories in the following array (from low Novice to
Distinguished): 0, 13, 26, 40, 60, 80, 100, and 140. For the remaining content areas, including
Arts & Humanities, Practical Living/Vocational Studies, Writing (including the on-demand
writing prompt and writing portfolios), scores are limited to two levels of Novice (with O points
for students who make no attempt to answer and 13 points for those who try) and one level each
for Apprentice, Proficient, and Distinguished (at 60, 100, and 140 points, respectively). The
point values are used to calculate schools average student achievement in each content area.

Tablel
Weighted Assessments in the Academic and NortAcademic Components of the CATS School
Accountability Component 1 Index

School Level and Grade
Elementary Middle High
Academic Content 4 5 7 ) 10 11 12
Reading .20 15 15
Mathematics .20 15 15
Science 15 15 15
Social Studies 15 15 A5
Arts & Humanities .05 .075 .075
Practical Living/ .05 .075 .075
Vocationa Studies
Writing Prompt .03 .03 .03
Writing Portfolio 12 12 A2
Non-Academic .05 .10 .10

Schools also receive scores for a composite of norntacademic factors such as attendance

rate, retention rate, and dropout rate. The academic and non-academic scores are combined to
form Component 1 of the CATS accountability index. Table 1 also indicates the weights used to
combine school average scores on each assessment into the Component 1 total score.
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Salient Features of CATS for the Interim Accountability Cycle

The transition from KIRIS to CATS ushered in a number of changes, most importantly
the inclusion of multiple-choice items and changes in the computation of school scores from
student scores. As aresult, school indexes in 1999 and 2000 could not be directly compared to
scores from previous years. The Interim Cycle is therefore a one-cycle deviation from the
straightforward school improvement concept that was used in KIRIS and will be used by CATS
in future accountability cycles.

The CATS Interim Accountability Cycle began with the school year of 1996-1997 and
ended with the school year 1999-2000. Because testing occurred in the spring of each school
year, this report will reference each year with the spring date only. Data for 1997 and 1998
congtitute the “base years’ upon which target scores were set for the “final years’ of 1999 and
2000. For the interim cycle only, “Improvement Goals’ were set using a regression approach in
which the average of 1997 and 1998 Component 1 indexes were used to make a statistical
prediction for the average of 1999 and 2000 Component 1 indexes. Schools that performed better
than their predicted performance were rewarded. Schools that performed below their predicted
scores by more than one standard error of prediction were offered assistance. The one standard
error of prediction provided a safety band to reduce instances of schools being given the stigma
of substandard performance by chance alone. Schools with indexes between their predicted
scores and one standard deviation below their predicted scores were designated “Maintaining”
with no further consequences. Details of the regression model computations are available
elsewhere (Carlson, 1999).
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Figure 1. Interim Accountability Model: Schools with actual
1999/2000 scores above the solid line were rewarded.
Schools below the dashed line were offered assistance.
School in between were labeled "Maintaining."

Figure 1 depicts the regression line that provides the improvement goal for 1999/2000
based on 1997 and 1999 student achievement. The dotted line indicates one standard error below
target performance set by the regression line. Figure 1 is based on data for elementary schools;
however, the model is the same for middle and high schools with the placement of the regression
line being altered slightly based on separate regression analyses for the three different levels of
school. The handicapping concept is evident. Compared to initially high-scoring schoals, initialy
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lowscoring schools were not required to have as high final years' scores in order to receive
rewards. Conversely, in order to avoid being labeled as needing assistance, initialy high-scoring
schools must have attained higher final years scores than initialy low-scoring schools.

The classification decision process makes refererce to the “ standard error of prediction.”
Error of prediction is the extent to which schools could vary from their regressionbased
prediction by chance alone, all other factors being equal. From the perspective of the
accountability system, differences beyond some degree of chance signal that “all other factors”
were not equal. Based on this probability concept, schools that were one standard error bel ow
their predicted level for 1999 and 2000 were judged to be performing differently from the trend
of al schools, and were, therefore, viewed as likely to be in need of instructional assistance.

For the regression model to work, the relationship between past and future performance
can be neither too low nor too high. In order for traditionally low scoring schoolswith
challenging populations to have had a chance at receiving rewards, the regression model
depended on there being a reasonably strong correlation between past and future performance
(i.e., an upward slope in the prediction line in Figure 1). Such arelationship served as a
handicapping system in which each school’ s performance was compared to other schools that
had similar scores during the base years. On the other hand, a very strong relationship between
past and future performance across all schools would have meant that there was little if any true
difference among schools in their instructional improvements, and therefore, no real basis for
determining school classifications. Fortunately, Interim Cycle correlations at the elementary,
middle, and high school levels appeared to be about right. The observed correlations, which will
be presented below, were strong enough to provide a handicapping system, but not so strong as
to automatically conclude that there were no true differences in instructional improvements
among schooals.

There is an important cavest to this interpretation, however. All correlations are affected
by measurement accuracy. Measurement error makes correlations an underestimate of true
relationships. Therefore, it is possible for the Interim Cycle to have the appearance of effectively
sorting strong and weak schools when it did not actually do so. That is, the true, underlying
relationship between performance in the base and final years may have been so strong that there
were no true differences among the schools. Measurement error could have been large enough to
reduce the observable relationship, creating an illusion of differences among schooals. If this was
the case, classifications would have been made on measurement error and, therefore, would have
been essentially random.

The purpose of this report isto track the effects of measurement error on the Interim
Accountability decisions. Specifically, the objective for the school classification analysis was to
estimate reliability and standard errors of measurement for schools' interim cycle accountability
indexes. Standard errors of measurement were applied to each school’ s observed index and used
to calculate the probability that a school’ s true performance could have been in a different school
classification.

Note the shift in terminology. Standard errors of measurement are indicators of error due
solely to testing inaccuracy. Standard errors of prediction are indicators of the strength of the
observed relationship between past performance and future performance. For our purposes, two
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factors affect the strength of that observed relationship. One is the possibility that schools do
actually differ in their instructional effectiveness, such that two different schools with equal
starting places will end up with different levels of student achievement. To the extent that there
are true differences among schools, the strength of the true relationship between past and future
performance will be lower, and consequently, the strength of the observed relationship will be
lower. The other factor affecting standard error of prediction is measurement error. Measurement
error affects the observation process, reducing our ability to observe the true relationship. The
distinction is important: This report focuses on the measurement process and the extent to which
it supported classification accuracy for the Interim Accountability Cycle.

A Word about the Analysis Process

The methodology for this classification accuracy analysis was developed by Hoffman and
Wise (2000d) and presented to Kentucky’s National Technical Advisory Panel on Assessment
and Accountability (NTAPAA) on June 22, 2000. Preliminary results were presented during the
January meeting with one suggested revision. 2 This report conforms to the NTAPAA approved
specifications. The method merges a generaizability procedure patterned after Yen (1997) and
Miller (1999) with a classification accuracy procedure developed for the Kentucky Department
of Education (Hoffman and Wise, 1999), reviewed by the NTAPAA on two occasions
(September 9-10, 1999 and December 16-17, 1999), and presented at the National Council of
Measurement in Education annual meeting (Hoffman and Wise, 2000c). Computation details are
reserved for the Technical Appendix to this report. However, there are a few key points
necessary to understand the results.

First, we conducted separate analyses for the standard configurations of elementary,
middle, and high schools such that each configuration included the tested grades (see Table 1).

Second, measurement error is affected by the amount of data available for a particular
school: The more data, the less error. As aresult of this principle, we expected large schools to
be measured more accurately than small schools because their index scores were based on more
students. Therefore, we conducted our analyses on three representative sizes of school, selecting
schools to represent the lower third in size, the middle third, and the upper third. Representative
sizes were selected independently for elementary, middle, and high schools.

Third, ssimilar to the calculation of school accountability indexes, school classification
accuracy calculations began with student level data. Using the point values designated for
students’ achievement level classifications, standard errors of measurement and reliability
calculations were first made on each of the eight assessments for each of the three representative
sizes for each of the three levels of schools (elementary, middle, and high). These 72 calculations
(8 x 3 x 3) were conducted by a procedure known as generalizability theory. An explanation of
this procedure and the complete results for each of the 72 calculations are presented in the
Technical Appendix. In brief, the generalizability procedure considered the effects of years,
students, and test structure in generating results. The generalizability results were used to

2 The suggestion was to explore the impact of various assumptions about the reliability of the Non-Academic Index.
Thisisdescribed later in the report.
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calculate standard error of measurements, reliability, and classification accuracy for each level
and representative school size.

Fourth, because of changes from KIRIS to CATS, we were not able to directly estimate
similar standard error and reliability estimates for the base years' school index. Instead, we
synthesized estimates for the base years from the results of the final years using what we knew
about differences in the structure of the tests. (Details are in the Technical Appendix).

Finally, we had no method for estimating the reliability of the Nort Academic scores. We
explored using the values 1 (perfect reliability) and O (total unreliability) and found that the
estimate of overall Component 1 school error was only slightly different from each other. We
therefore selected a conservative reliability estimate (.7) to use in the following calculations.

Reliability and Classification Accuracy

The following results actually focus on two indexes. One index is the school- level
Component 1 scores averaged for 1999 and 2000, which we refer to as the “fina index.” The
other index is the difference between the final index and the improvement goal, described earlier.
Technical speaking, because this difference is derived from a regression equation, the difference
iscaled a“residua.” Inthistechnical language, schools with positive residuals (final scores
larger than their improvement goals) were rewarded. Schools with negative residuals had final
Component 1 scores below their predicted performance. Because of the nature of measurement
error, difference scores, such as the residual, tend to have noticeably lower reliability than either
of the scores used to compute the difference. Ironically, when the two input scores are highly
correlated (such as required by the handicapping objective for using the regression model), then
the reliability of the resulting difference can suffer alarge decrement. As a result, measurement
error in the index for the final years or in the index for the base years would be greatly magnified
intheresidual. Therefore, we present results for both the final year and the residual in order to
gain an understanding of the measurement error in a single score and how computing differences
between scores compounds that measurement error.

Table 2 summarizes the results of our analyses. The top portion of the table presents
results for the 1999/2000 final- years Component 1 index.  The bottom portion presents results
for the residual index, which, again, is the difference between the 1999/2000 final years index
and the improvement goal computed from the 1997/1998 base-years index.

Columns (&) and (b) identify school level and school size. Size is the number of students
in agrade level. Column (c) presents reliability estimates for the 1999/2000 Component 1 index.
These reliabilities are all high, with the lowest at .965 and the rest at or above .980. As expected,
the index scores for larger schools tend to have higher reliabilities. Note that we report the
reliabilities to the third decimal not because we believe that they are that accurate, but to avoid
rounding the highest reliability to 1.00, an improbable figure. On the other hand, as high as these
reliabilities appear, they are not particularly surprising given the large amount of student data
that contributes to the school scores.

3 When referencing an accountability index that combined two years of data, we will identify the index as either a
“1997/1998” index or a*“1999/2000" index, indicating the two years that the index includes.
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Table 2
Interim Model Reliability Analysis
1999/2000 Component 1 Index
Classification Correlation
(d) Accuracy Assuming between 97/98
@ (b) (© Standard Error No Error in and 99/00
Grade Size Reliability | of Measurement | Improvement Goal
Elementary | Small-24 0.965 1.47 83.7%
Elementary | Medium-60 0.988 0.96 91.0% 0.80
Elementary | Large-96 0.990 0.82 93.1%
Middle Small-36 0.988 1.07 84.7%
Middle Medium-120| 0.988 0.65 94.4% 0.915
Middle Large-240 0.996 0.47 92.9%
High Small-60 0.980 0.94 85.2%
High Medium-168| 0.993 0.61 88.6% 0.905
High Large-240 0.995 0.52 88.9%
Residual = Accountablity Index
() .
Classification 0
Accuracy Assuming|[ASSistance Point
(h) Measurement Error | (-1 Standard
) Standard Error | in Improvement Error of
Grade Size | Reliability | of Measurement Goal Regression)
Elementary | Smdl-24 0.786 2.22 75.7%
Elementary | Medium-60 0.927 1.30 87.7% -4.8
Elementary | Large-96 0.941 1.17 89.6%
Middle Small-36 0.811 1.22 82.6%
Middle Medium-120| 0.800 1.25 83.7% -3.2
Middle Large-240 0.933 0.73 88.1%
High Small-60 0.727 1.64 73.7%
High Medium-168| 0.899 1.00 81.9% -3.2
High Large-240 0.934 0.81 84.9%

Standard errors of measurement for the 1999/2000 Component 1 index, Column (d),
present a gauge for the amount of measurement error on the same scale as the index. As roted
above, a school’ s test score will vary by chance error. If it were possible to repeatedly measure a
school, the new scores would be no more than one standard error higher or lower than the
observed score about 67% of the time. In other words, we canbe about 67% confident that
schools' true scores are within + or — one standard error of their observed scores. Small
elementary and small middle schools were the least accurately assessed, with a 67% confidence
that they were accurate to within about 1.5 and 1.1 points. For the remaining schools, the
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standard errors of measurement indicate that schools' scores had a 67% probability of being
accurate to within at least 1 point.

Column (e) presents classification accuracy estimates given an assumption that the only
measurement error in the accountability system was in the 1999 and 2000 assessments. These
percentages represent the probability that a school’ s true performance was actually in the same
category as assigned by the accountability system. Conversaly, 100 minus the listed percentages
indicate the probability of a school being incorrectly classified based on measurement error in
the 1999/2000 Component 1 index, assuming no measurement error in the base years. We will
have more to say about interpreting errors later.

Column (f) indicates the correlations between the 1997/1998 Component 1 index and the
1999/2000 Component 1 index. These correlations are strong enough to signal that a
handicapping system was operating in the Interim Accountability model. They are also large
enough to generate concern about the extent to which measurement affected the classifications.

Columns (g), (h), and (i) present parallel reliabilities, standard errors of measurement,
and classification accuracy for the difference between predicted and actual performance, i.e., the
accountability residual. These results make the reasonable assumption that measurement error
did exist in the base years as well asin the final years. Because of the nature of difference scores,
the reliabilities are lower and the standard errors of measurement are higher than those in the top
of the table. Standard errors range from just under 1 to just over 2. On the other hand, the
standard errors of prediction, given in column (j) are generally about twice as large as the
standard errors of measurement. Combined, columns (h) and (j) indicate that some of the
variation of schools observed 1999/2000 indexes from their target indexes was due to
measurement error and some of it was potentially related to factors such as true differencesin
instructional effectiveness.

Column (i) indicates the accuracy of the school classifications when measurement error
in both the base years and the final yearsis considered. These figures indicate accuracy rates
between approximately 75% and 90%. The nature of classification is such that errors are
inevitable. The nature of these errors will be explored in the next two sections of the report.

Classification accuracy by assigned classification

Tables 3 through 11 provide more detailed classification statistics and indicate where the
classification errors are likely to occur.

The percentages in Tables 3 through 11 represent the accuracy for each of the nine level
and size categories for schools. The italicized numbers are expected percentages of schools
within the given category. In each table, the sum of all of theitalicized percentsis 100. The
“Total Assigned” row indicates the percent of schools that were assigned each of the three
accountability classifications. In Table 3, for example, 21.6% of the schools representing the
small elementary category had assessment scores that placed them in the “Needs Assistance”
category. Likewise, 27.0% were placed in the “Maintaining Category” and the remaining 51.4%
were placed in the “Meets Goal” category.
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Table 3.

Small Elementary Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications

Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 15.0% 3.5% 0.1% 18.7%
Maintaining 6.5% 17.9% 8.4% 32.8%
Meets Goal 0.1% 5.7% 42.8% 48.5%
Total Assigned: 21.6% 27.0% 51.4% 100.0%

Note: Bold numbers indicate proportions of all students with true classification and observed
classification being congruent, by classification. Rounding may affect sums.
Total congruence (sum of bold numbers) = 75.7%

Test scores are not perfect indicators of true student achievement. Therefore, some
proportion of schools are expected to have true student achievement that places the schoolsin
categories that match their assigned categories. Another proportion of schools are expected to
have true student achievement that places the schools in categories other than their assigned
categories. The bold numbers in Table 3 indicate the expected percentages of accurate
classifications. That is, approximately 15% of al small elementary schools are expected to be
accurately classified as “Needs Assistance,” approximately 18% of all schools are expected to be
accurately classified as “Maintaining,” and approximately 43% of all schools are expected to be
accurately classified as “Meets Goal.” The sum of these three percentages, 75.7%, gives the
approximate percent of al schools expected to be accurately classified given measurement error.
That is, based on their less-than-perfect test scores, about 76% of all small elementary schools
would be expected to be assigned to the same category of proficiency as would be expected if we
actually knew their true achievement.

The non-bold, italicized numbers in Table 3 indicate the proportions of schools that,
because of measurement error, are expected to have true achievement classifications different
than the classification assigned by the regression formula. For example, about 6% of all small
representative elementary schools are expected to have obtained accountability indexes that
place them in the “Needs Assistance”’ range when their true achievement would place them one
category higher in the “Maintaining” category. In other words, 6% of small elementary schools
may have inadvertently been offered assistance due to measurement error in the system.
Conversely, about 3% of all schools are expected to have obtained index scores that place them
in the “Maintaining” category, while their true achievement would place in the “Needs
Assistance” category. That is, approximately 3% of the small elementary schools should have
been offered assistance but were not. Note that the chances were very small (.1%) that a school
assigned as “Needing Assistance” was measured so inaccurately that it failed to receive a reward
had its true performance been known. Similarly, the chances were very small (.1%) that any
school was given rewards for meeting their goal when it would have been offered assistance had
its true performance actually been known.

Table 3 also shows that about 6% of the small elementary schools may have deserved
rewards for meeting their goal, but because of measurement error, they were assigned to the
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“Maintaining” category. Similarly, an estimated 8% of the small elementary schools received

rewards when their true performance would have indicated “Maintaining.”

The final column indicates the percentages of small elementary schools that might have
been assigned to each accountability classification if their students’ performance had been
measured without error.

Reliability, standard error of measurement, and classification accuracy results for the
remaining level and size combinations are presented in Tables 4 through 11. The results may be
interpreted in the same manner as above. Table 3 represents the worst case because it has the

smallest class sizes. Accuracy for the remaining categories of schools is higher.

Table 4.

Medium Size Elementary Schools Expected Proportions of True Classifications Being in Each
Possible Classification Given the Assigned Classifications

Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 6.5% 3.7% 0.0% 10.2%
Maintaining 1.6% 27.9% 4.5% 34.0%
Meets Goal 0.0% 2.6% 53.2% 55.8%
Total Assigned: 8.1% 34.2% 57.7% 100.0%

Note: Bold numbers indicate proportions of all students with true classification and observed

classification being congruent, by classification. Rounding may affect sums.

Total congruence (sum of bold numbers) = 87.7%

Tableb.

Large Elementary Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications

Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 5.2% 1.5% 0.0% 6.7%
Maintaining 1.4% 21.4% 4.2% 27.0%
Meets Goal 0.0% 3.3% 63.0% 66.3%
Total Assigned: 6.6% 26.2% 67.2% 100.0%

Note: Bold numbers indicate proportions of all students with true classification and observed

classification being congruent, by classification. Rounding may affect sums.

Total congruence (sum of bold numbers) = 89.6%
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Table 6.
Small Middle Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 9.1% 6.4% 0.0% 15.6%
Maintaining 0.9% 23.2% 7.2% 31.2%
Meets Goal 0.0% 2.9% 50.3% 53.2%
Total Assigned: 10.0% 32.5% 57.5% 100.0%
Note: Bold numbers indicate proportions of al students with true classification and observed
classification being congruent, by classification. Rounding may affect sums.
Total congruence (sum of bold numbers) = 82.6%
Table 7.
Medium Size Middle Schools Expected Proportions of True Classifications Being in Each
Possible Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 8.6% 4.0% 0.0% 12.6%
Maintaining 0.8% 34.3% 3.0% 38.0%
Meets Goal 0.0% 8.6% 40.8% 49.4%
Total Assigned: 9.4% 46.9% 43.8% 100.0%
Note: Bold numbers indicate proportions of all students with true classification and observed
classification being congruent, by classification. Rounding may affect sums.
Total congruence (sum of bold numbers) = 83.7%
Table 8.
Large Middle Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Godl Classifications
Needs Assistance 3.7% 1.9% 0.0% 5.7%
Maintaining 1.8% 34.6% 3.9% 40.3%
Meets Goal 0.0% 4.2% 49.8% 54.0%
Total Assigned: 5.6% 40.7% 53.7% 100.0%

Note: Bold numbers indicate proportions of all students with true classification and observed

classification being congruent, by classification. Rounding may affect sums.

Total congruence (sum of bold numbers) = 88.1%
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Table 9.
Small High Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 8.7% 6.9% 0.2% 15.9%
Maintaining 2.9% 24.7% 8.4% 36.0%
Meets Goal 0.1% 7.6% 40.4% 48.1%
Total Assigned: 11.8% 39.2% 49.0% 100.0%
Note: Bold numbers indicate proportions of all students with true classification and observed
classification being congruent, by classification. Rounding may affect sums.
Total congruence (sum of bold numbers) = 73.7%
Table 10.
Medium High Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classificatiors Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 12.1% 3.0% 0.0% 15.1%
Maintaining 2.2% 27.4% 5.7% 35.2%
Meets Goal 0.0% 7.3% 42.4% 49.6%
Total Assigned: 14.3% 37.7% 48.1% 100.0%
Note: Bold numbers indicate proportions of all students with true classification and observed
classification being congruent, by classification. Rounding may affect sums.
Total congruence (sum of bold numbers) = 81.9%
Table 11.
Large High Schools Expected Proportions of True Classifications Being in Each Possible
Classification Given the Assigned Classifications
Possible True Assigned Classification Expected in True
Classifications Needs Assistance | Maintaining Meets Goal Classifications
Needs Assistance 5.2% 4.6% 0.0% 9.8%
Maintaining 1.5% 27.3% 5.4% 34.2%
Meets Goal 0.0% 3.6% 52.4% 55.9%
Total Assigned: 6.7% 35.6% 57.8% 100.0%

Note: Bold numbers indicate proportions of all students with true classification and observed

classification being congr uent, by classification. Rounding may affect sums.

Total congruence (sum of bold numbers) = 84.9%
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Classification accuracy by index

As mentioned above, classification errors are inevitable. In order to illustrate this
concept, we have fine-tuned our arelysis of errors by tracing probabilities that true classification
is Assistance, Maintaining, or Meets Goal for accountability difference values from —7 to +7.
Complete results are presented in the Technical Appendix, with the results for medium size
elementary schools presented below. Based on the standard error of prediction from the
regression analyses for the interim data, the dividing line between Assistance and Maintaining
was set at —4.8. The dividing line between Maintaining and Meets Goal was set by regulation at
0. Figure 2 indicates that if a school were to have a calculated index of exactly —4.8 or exactly 0,
there is essentially afifty-fifty chance that they were correctly classified. On the other hand, for
schools with calculated indexes that were one point away from their dividing line, the chances
were approximately 80% that they were correctly classified. The further schools scores were
from the nearest dividing line, the more likely they were to be correctly classified. We can also
seein the figure that schools with observed index scores that qualified them for assistance
(below —4.8) had essentially zero probability that their students' true achievements, perfectly
measured, would have classified them as eligible for a reward.

o 100 =T
(0] c 90 {\
E %] § 80 _A
g 5 g § 70 ‘\ J/{ —e— Assistance
8= 2 28 3 ] —=— Maintaining
EE d o 40 LAY Meets Goal
o 2= ZAIRN
2852 30
_g 8 © = i e
SO0 o o 20 A1 \
£°% o~ =
2 0- . - -, - =i6-4-9-00i00

7 6 5 4 3 -2 -1 0 1 2 3 4 5 6 7

School's Interim Accountability Index

Figure 2. Medium Size Elementary Schools.

Perspective on Classification Accuracy

Given the nature of the data and the computations used to determine schools
accountability classifications, the results are about what might be expected. The following is
excerpted from our student- level classification accuracy analysis (Hoffman & Wise, 2000c). It is
applicable to the school-1evel analyses as well.

“Test specialists are currently in the early stages of recognizing the need to study
classification accuracy as well as more traditional measures of test reliability. Currently,
investigations of classification accuracy tend to be methodological papers which focus on
analytical variations on the accuracy theme. It isinstructive to examine several of these studies
that use operational data. For example, Rogosa (1994) examined 1993 California’s CLAS
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assessment which uses six proficiency levels. He found that although the probability of
classification within one category of true proficiency was nearly 95%, the probability of exact
classification was only 51.72%. Rogosa (2000) has provided similar data for other assessments,
including California’s current assessment, STAR, along with a warning that test accuracy is
often not as good aswe think it is.

“1n another example, Lee, Hanson, and Brennan (2000) used data from ACT' s Work
Keys assessment. Their results confirm that the number of proficiency categories makes a
difference — more categories mean more opportunities for classification error and therefore less
accuracy. For a Work Keys subtest with five categories, exact accuracy for several different
forms was in the 70% range, while a subtest with six categories showed accuracy in the low- to
mid-60% range. Lee et al also looked at accuracy for classifying students simply above or below
a single cutpoint, and they used each of the possible Work Keys cutpoints to ook at these
dichotomous classifications. Accuracy was in the upper 80% range to near 100% for classifying
students into only one of two categories. The higher levels of accuracy occurred for
classification of students into either extreme. When the cutpoint was more near the center,
accuracy tended to be in the upper 80% range. Young and Yoon (1998) provide some similar
data from the New Standar ds assessments. Again, when making only a dichotomous (two
category) classification, they showed accuracy in the lower 90% range.”

For comparison purposes, we can calculate accuracy for the Interim Accountability
model asif it had been used to divide schools into two categories — above improvement goa and
below improvement goal. Looking at the data in Table 2 from this perspective, some of the cells
that previously represented misclassification, now represent accurate classification. The resulting
“dichotomous’ accuracy of above versus below prediction is approximately 86%. Across al
school levels and sizes, this dichotomous accuracy ranges from 83% to 93%, representing a 3%
to 10% increase from the three-category results. Similar results were obtained when CATS
student-level classifications were dichotomized by combining Novice with Apprentice and
Proficient with Distinguished (Hoffman and Wise, 2000a and 2000b)

The school-level dichotomous results are in the same range as the Work Keys, New
Standards Assessment, and the Kentucky Core Content Test. When comparing the CATS school
accountability results to the classification accuracies of these individual student assessments, two
differences are clear: 1) CATS accountability scores represent the aggregate performance of a
significant number of students which would ordinarily be expected to increase accuracy over the
student level classifications; 2) scores computed as differences are notoriously unreliable, a
problem that is increased by using highly correlated data. Since the accountability classifications
are in fact made on the basis of differences between scores from highly correlated data, CATS
accountability scores must overcome a significant computational handicap. The combination of
these two factors, which have opposite impact, results in the effects of the measurement error in
the school classifications being comparable to the effects of measurement error in the student
classifications.
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Final Comment

As psychometricians, we have only presented the data. We will refrain from making
policy statements about whether the accuracy in classification is acceptable given the benefits
from the CATS initiative as a whole. We will note, however, that these data can be used to
forecast the future accuracy of CATS classifications decisions. In the future, setting school
targets will return to a simple school improvement concept, replacing the regression concept of
comparisons between schools. However, future classification will still be based on differences
between observed performance and projected performance. With a slight variation, computations
used in the present analysis will be applicable to future CATS decisions and therefore, we can
anticipate that future results will be in the same general range as the present results. A strength of
the future decision system is that it will incorporate safety bands around performance targets that
will be based on measurement analyses such as presented in this report.
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Technical Appendix

The purpose of this appendix is to outline, for the technical reader, the procedures used to
calculate classification accuracy. Selected intermediate results are also presented. There were
nine broad steps to the process:

1. Identify target school sizes.

2. Select eligible schools and create school files by randomly selecting students within
each school to meet targeted numbers.

3. Estimate standard errors of measurement using generalizability analyses for each
grade/subject/school size combination for combined 1999 and 2000 data.

4. Calculate school-level correlations among accountability components for each school
level.

5. Computereliability and standard errors of measurement for school accountability
index for each school level and size combination.

6. Adopt an estimate for standard error of measure for 1997 and 1998 school years for
each school level and size combination.

7. Compute the standard error for the difference between the 1999/2000 index and the
1997/1998-based target index for each school level and size combination.

8. Using standard error estimates, compute accountability classification accuracy for
each school level and size combination

9. Plot classification error curves.

Each of these steps is outline below.

1. Identify target school sizes

Because the number of students within a school will affect the reliability of school-level
scores, three representative school sizes were included in the analysis. Because schools differ in
the number of grades they contain, and because the analysis begins with grade-level data, we
defined school size by the average number of studentsin a grade. Three sizes of schools were
targeted at the elementary, middle, and high school levels. Small schools were identified as
those in the smallest 1/3" of all schools, and the representative size set at the median of that
third, which is also the 16.7™" percentile of all schools. Similarly, medium size schools were
those in the middle 1/3" and were represented by the 50 percentile of all schools. Finaly, large
schools were the largest 1/3™ and were represented by the 83.3'" percentile of all schools. The
selection was dightly complicated by needing to analyze data from different grades for two
different years. That is, either the size of Grade 4 or Grade 5, for 1999 or 2000, or an average,
could define elementary school percentiles. In fact, this wrinkle was superceded by a larger
concern. The Kentucky Core Content Test is divided into multiple forms and we needed each of
the different test forms to be represented equally in our analyses. Therefore, target sizes had to be
adjusted to the nearest multiple of 12 — the number of Arts & Humanities and Practical
Living/Vocationa Studies forms. By using the 12 as the multiple, we also accommodated the 6
forms for the remaining subject areas. The table below shows the distribution of school sizes by
grade and year. For reference, school sizes at the medians and the boundaries of the 1/3"% size
divisions are indicated, along with the maximum size school.
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TableA-1
I dentification of Representative School Sizes
School Sizes by Percentile
Grade Y ear 16.7th 33.3rd 50th 66.7th 88.3th Maximun
4 1999 30 45 59 75 % 246
4 2000 29 47 61 76 9% 255
5 1999 28 44 57 73 89 290
5 2000 30 46 59 75 A 291
Elementary target 24 60 96
7 1999 35 70 126 191 246 438
7 2000 36 67 127 190 259 459
8 1999 36 71 133 191 256 430
8 2000 36 70 126 194 247 423
Middle target 36 120 240
10 1999 61 115 179 228 298 624
10 2000 63 119 173 222 292 644
1 1999 65 110 164 202 258 563
11 2000 65 110 163 206 261 518
High School target 60 168 240

2. Sdect digible schools and create school files by randomly selecting students within each
school to meet targeted numbers.

Given that there are not schools with exactly these target numbers of students and with an
exactly equal representation of subject forms, the next step was to create synthetic schoolswith
exactly the target representation. This was done by randomly selecting/eliminating students
from existing schools. However before this random selection of students could begin, candidate
schools had to be identified. Because small, medium, and large size schools have characteristics
other than size that may affect measurement accuracy (e.g., smaller schools may be more
homogeneous), only schools near the target size were considered eligible for the analyses.
Certainly, schools could be no smaller than the target size. Selection of the maximum size
became atrial and error process. We discovered that the criteria for having equal numbers of
forms led to the need to consider larger schools for the maximum size than we originally
expected. Table A-2 indicates the ranges of school sizes, from target size to maximum size, that
became candidates for our analyses and the numbers of such schools. In each case, we tried to
balance having enough schools for stable generalizability results without having the maximum
size being subjectively larger than the target size. This was most difficult to achieve for the small
size middle and high schooals.
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Table A-2.
Ranges of candidate school sizes and numbers of schoolsin those ranges
Small Medium Large
Level Target Max. No. of Target Max. No. of Target Max. No. of
Size Sze Schools Sze Size Schools Size Sze Schools
Elementary
Grade 4 24 36 53 60 78 80 % 120 52
Grade 5 24 36 50 60 78 81 9% 120 12
Middle
Grade 7 36 60 A 120 170 26 240 360 a7
Grade 8 36 60 29 120 170 31 240 360 51
High School
Grade 10 60 120 33 168 240 43 240 644 69
Grade 11 60 120 a4 168 240 41 240 644 48
Grade 12 60 120 12 168 240 49 240 644 36

Having identified eligible schools from which to create schools of the exact target sizes,
the next step was a straightforward random selection of appropriate numbers of students. The
requirement of having equal numbers of forms for the analysis frequently eliminated schools
near the target because there were too few students for one or more forms. The generalizability
results that follow will show the numbers of schools actually used.

3. Estimate standard errors of measurement using generalizability analyses for each
grade/subject/school size combination for combined 1999 and 2000 data.

Figure A-1 presents the design and Appendix Tables A-3, A-4 and A-5 present the
formulas for al subjects (except Writing Portfolios) using Brennan's (1981) notation for
generating sums of squares and variance components. For each of the grade/subject
combinations, six sources of variance in schools' two-year academic index averages include: (1)
school, (2) year, (3) school by year, (4) form within year, (5) school by form within year, and (6)
pupil within form within school by year. The order of the nesting termsin the last source of
variance is a little ambiguous in its wording since pupils are nested within forms, within schools,
and within years. However, for derivation of the error components, the expressed order of the
nesting does not matter, as long as the nesting is captured. For the Writing Portfolio, there is no
form compgnent and Brennan presents formulas that include this case. Results are presented in
Table A-6.

“ Note that in Brennan'’ s presentation, “ persons” are the objects of measurement and therefore variables with the
subscript “p” refer to the objects of measurement. In our case, schools, noted by the subscript “s,” are the objects of
measurement. In our notation, variables with the subscript “p” refer to pupils as one facet of the school scores.
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Figure A-1. Generalizability theory design representing Kentucky Core
Content Test two- year accountability cycle.
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Table A-3.
Random Effects Variance Components Estimates for Pupil: School Y ear Form Generalizability Theory Design
Effect df Means
o 1 9 o o -2 —2
School (s) ns-1 = a a a Xgmp NNy Ny SX s-Ngnyneny X
nynin, v i b
- 1 o o o -2 —2
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s f p
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f p
FormYear (f:y) _ 1 o o _, >,
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Table A-4.

G-Study Variance Components Estimates for Pupil: School Y ear Form Generalizability Theory Design

Estimated 52(a|M) -- Mixed Maodels (N = Universe size)
Effect (a) Estimated s?—Random Effects Model Basic Mixed Model Y ear Fixed
School [MS(s) MS(sy)] A2+—S‘LSZ+ASSZ': S gi "2+—S‘LSZ
ool (s) NN SsTN, TNN, TONNGN, Ss TN,
[MSy)-Msy)-M S(fy) +M S(sfy)] Ay, S& Siyv .S & . Sy A2
Year (y) NN, SY TN, TNg NN T ONNA, Sy
[MS(sy) -M S(sfy)] A2 S &y . S iy 22
School x Year N Syt N; NN, S &
_ [MS(fy) -M S(sfy)] Ao Sdy  Siiy ~ 2
FormY ear (f:y) Ne My S fy + N NeN, S ty
School x Form : Year [MSsfy) -M S(syfp)] A2 . S oy ~ 2
) Sty t S figy
(sfy) Ny N,
Pupil: School Year Form 2 2
(p:sfy) MS(Syfp) S p:fisy S p:f:sy
Table A-5.
D-Study Variance Components Estimates for Pupil: School Y ear Form Generalizability Theory Design
Usetermin
Effect (a) D-study error component Absolute error estimate Relative error estimate
2
N S
School (s) S 24—
Ny
N n
Year (y) (85 /Ny] [1-11=0 (X)
A n
School x Year [S& /N [1- ﬁ:] =0 (X) (X)
Form Y ear (f:y) S & /NN X
School x Form : Year Ao
Sty / NyN X X
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Pupil: School Y ear
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Table A-6.

Generalizability Theory Results

rd = Reading Lg= NS = Number of Schools  |Ab, Err = Absolute Error Variance

sc = Science Large NP = Number of Pupils Rel. Error = Relative Error Variance

wo = Writing Prorrpt NF = Number of Forms Tot Var. = Total Variance

wp = Writing Portfolio [Md = NY = Number of Years IAb. Gen. = Absolute Generalizability

ah = Arts & Humanities [Medium Rel. Gen. = Relative Generalizability

ma = Mathematics

pl =PL/VS Sm =

ss = Social Studies Small

Grade Subject Size NS | NP | NF [ NY |Ab. Error| Rel. Err | Tot Var. [Ab. Gen.|Rel. Gen.

4 rd Ig 36 16 6 2 3.02 2.85 52.33 0.94 0.95
4 rd md 55 10 6 2 4.03 4.03 67.39 0.94 0.94
4 rd sm 44 4 6 2 9.90 9.51 37.36 0.74 0.75
4 sc Ig 36 16 6 2 2.86 2.83 50.85 0.94 0.94
4 sc md 55 10 6 2 357 357 85.02 0.96 0.96
4 sC sm 44 4 6 2 7.99 794 46.49 0.83 0.83
4 wo Ig 35 16 6 2 5.65 551| 44.07 0.87 0.87
4 wo md 54 10 6 2 7.97 7.90 52.79 0.85 0.85
4 wo sm 42 4 6 2| 15.89| 15.87| 47.13 0.66 0.66
4 wp Ig 54 % - 2 4.05 4.05| 147.10 0.97 0.97
4 wp md 29 60 - 2 6.09 6.09( 199.89 0.97 0.97
4 wp sm 51 24 - 2| 17.68| 17.68| 227.60 0.92 0.92
5 ah Ig 28 8 12 2 6.19 6.05 95.85 094 0.94
5 ah md 39 5 12 2 8.18 7.93 75.50 0.89 0.89
5 ah sm 39 4 12 2 6.67 6.51| 42.03 0.84 0.85
5 ma Ig 33 16 6 2 7.86 7.59| 230.57 0.97 0.97
5 ma md 57 10 6 2| 10.23| 10.23| 207.20 0.95 0.95
5 ma sm 39 4 6 2| 23.85| 23.85| 186.05 0.87 0.87
5 pl Ig 28 8 12 2 478 4.65 66.08 0.93 0.93
5 pl md 3 5 12 2 6.84 6.79 57.02 0.88 0.88
5 pl sm 28 2 12 2| 15.06| 15.06| 65.03 0.77 0.77
5 ss Ig 32 16 6 2 3.92 3.92| 108.09 0.96 0.96
5 ss md 57 10 6 2 5.87 5.72 98.18 0.94 0.94
5 ss sm 39 4 6 2| 13.34| 13.02| 84.06 0.84 0.85
7 rd Ig 1 40 6 2 0.78 076 47.14 0.98 0.98
7 rd md 2 20 6 2 1.68 1.65 16.70 0.90 0.90
7 rd sm 28 6 6 2 4.66 466| 46.59 0.90 0.90
7 sc Ig 1 40 6 2 0.80 0.80 37.47 0.98 0.98
7 sc md 2 20 6 2 140 137 16.66 0.92 0.92
7 sC sm 28 6 6 2 3.19 3.15 38.59 0.92 0.92
7 wo Ig 1 40 6 2 251 2.26 64.10 0.96 0.96
7 wo md 2 20 6 2 433 4.25 30.43 0.86 0.86
7 wo sm 27 6 6 2| 11.79] 11.79| 75.78 0.84 0.84
7 wp Ig 48| 240 - 2 173 173| 148.41 0.99 0.99
7 wp md 27| 120 - 2 3.70 3.70 69.19 0.95 0.95
7 wp sm 36 36 - 2| 12.67| 12.67| 120.42 0.89 0.89
8 ah Ig 29 20 12 2 2.39 2.28 77.73 0.97 0.97
8 ah md 27 10 12 2 452 4.33 74.54 0.94 094
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Table A-6.

Generalizability Theory Results

rd = Reading Lg= NS = Number of Schools  |Ab, Err = Absolute Error Variance

sc = Science Large NP = Number of Pupils Rel. Error = Relative Error Variance

wo = Writing Pronpt NF = Number of Forms Tot Var. = Total Variance

wp = Writing Portfolio |Md = NY = Number of Years IAb. Gen. = Absolute Generalizability

ah = Arts & Humanities [Medium Rel. Gen. = Relative Generalizability

ma = Mathematics

pl =PL/VS Sm =

ss = Social Studies Small

Grade Subject Size NS | NP | NF | NY |Ab. Error| Rel. Err | Tot Var. |Ab. Gen.|Rel. Gen.

8 ah sm 21 3 12 2| 12.03| 11.91| 197.14 0.94 094
8 ma Ig 10 10 6 2 3.44 3.44| 186.43 0.98 0.98
8 ma md 28 20 6 2 6.87 6.75| 105.76 0.94 0.94
8 ma sm 26 6 6 2| 19.23| 19.23| 462.74 0.96 0.96
8 pl Ig 30 20 12 2 2.30 225| 44.95 0.95 0.95
8 pl md 27 10 12 2 4.71 471 52.97 0.91 091
8 pl sm 20 3 12 2| 12.84| 12.84| 174.49 0.93 0.93
8 ss Ig 41 40 6 2 217 216| 74.66 0.97 0.97
8 ss md 28 20 6 2 342 328| 7279 0.95 0.95
8 ss sm 26 6 6 2 8.83 8.72| 193.60 0.95 0.95
10 pl Ig 47 20 12 2 234 226| 66.73 0.96 0.97
10 pl md 29 14 12 2 343 334( 37.79 0.91 0.91
10 pl sm 26 5 12 2 8.00 800 35.43 0.77 0.77
10 rd Ig 56 40 6 2 2.07 200| 7255 0.97 0.97
10 rd md 39 28 6 2 343 331| 50.79 0.93 0.93
10 rd sm 29 10 6 2 6.53 6.53| 55.25 0.88 0.88
1 ah Ig 35 20 12 2 222 2.08| 9142 0.98 0.98
1 ah md 24 14 12 2 2.63 251| 60.40 0.96 0.96
11 ah sm A 5 12 2 6.44 6.44| 57.63 0.89 0.89
1 ma Ig 10 40 6 2 3.26 3.08| 168.95 0.98 0.98
1 ma md 27 28 6 2 4.26 417 | 185.55 0.98 0.98
1 ma sm 33 10 6 2| 10.93] 10.88| 122.55 0.91 0.91
1 sc Ig 40 40 6 2 1.16 107| 4225 0.97 0.97
1 sc md 27 28 6 2 157 142 36.79 0.96 0.96
1 sC sm 33 10 6 2 3.92 3.86| 33.57 0.88 0.88
1 ss Ig 40 40 6 2 2.36 230| 116.18 0.98 0.98
11 ss md 27 28 6 2 301 295( 9149 0.97 0.97
1 ss sm 33 10 6 2 8.10 810| 72.99 0.89 0.89
12 wo Ig 29 40 6 2 1.67 161| 21.86 0.92 0.93
12 wo md 29 28 6 2 2.85 264| 37.94 0.92 0.93
12 WO sm 29 10 6 2 6.26 6.26| 40.97 0.85 0.85
12 wp Ig 36| 240 - 2 1.99 199| 61.67 0.97 0.97
12 wp md 50| 168 - 2 3.00 3.00| 8267 0.96 0.96
12 wp sm 12 60 - 2 7.96 796 9252 0.91 0.91
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4. Calculate school-level correlations among accountability components for each school level,

elementary, middle, and high school.

Correlations were calculated separately for each school level, but not by school size.

Tables A-7, A-8, and A-9 present the correlations.

Table A-7.
Correlations among accountability components for High Schools

Reading Math  Science Soc StudA&H  PL/VS Prompt Portfolio N-A

Correlations among accountability components for Middle Schools

Mean 6759 6594 66.12 6650 38.81 3793 47.05 57.05 9448
SD 9.13 12.50 6.84 10.22 811 7.18 6.68 9.46 2.55
N 239 239 239 239 239 239 239 239 237

Correlations

Mathematics 0.834

Science 0.861 0.902

Social Studies 0.882 0.898 0.925

Art & Humanities | 0.828 0.859 0.853 0.925

PL/VS 0.893 0.842 0820 0.852 0.843

\Writing Prompt 0.661 0.688 0676 0.681 0.684 0.628

\Writing Portfolio 0.554 0.605 0561 0573 0542 0504 0.533

Non-Academic 0.587 0.656 0603 0.613 0536 0568 0.496 0.416

Table A-8.

Reading Math  Science Soc StudA&H  PL/VS Prompt Portfolio N-A

Mean 67.03 67.06 3662 5114 3992 3222 4033
SD 6.28 14.54 5.27 8.90 9.52 757 7.70

Correlations

40.28  96.60

10.84

148

N 342.00 338.00 342.00 338.00 338.00 338.00 342.00 342.00 341.00

Mathematics 0.849

Science 0.895 0.853

Social Studies 0.861 0.903 0.862

Art & Humanities | 0.833 0.856 0.828 0.916

PL/VS 0.807 0.856 0.829 0.906 0.896

\Writing Prompt 0.836 0.765 0.805 0.810 0.787 0.753
\Writing Portfolio 0591 0515 0566 0581 0570 0546 0.612
Non-Academic 0463 0423 0466 0419 0384 0.391 0.399

0.339
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Table A-9.

Correlations among accountability components for Elementary Schools

Reading Math  Science Soc StudA&H  PL/VS Prompt Portfolio N-A
Mean 76.04 63.92 5556 56.64 3121 4404 3360 57.17 95.78
SD 7.88 13.76 8.07 9.48 8.96 8.13 756 13.28 0.99
N 782.00 772.00 782.00 772.00 772.00 772.00 782.00 782.00 794.00
Correlations

Mathematics 0.77¢

Science 0.91€¢ 0.738

Social Studies 0.80¢ 0.887 0.773

Art & Humanities 0.711 0801 0.687 0.851

PL/VS 0.76€ 0843 0.732 0.897 0.838

\Writing Prompt 0.79z 0646 0.752 0.65€¢ 0612 0.651

\Writing Portfolio 054¢ 0427 0549 0471 0441 0461 0.59C

Non-Academic 056¢ 0577 0529 0531 0484 0547 0.457 0.358

5. Compute reliability and standard errors of measurement for school accountability index for
each school level and size combination.

The school accountability index is aweighted composite of the eight Kentucky Core
Content Test componerts and the Non-Academic Index, where each of the eight components
include two years of data. Given the above estimates of total and error variance (using absolute
error), the weights (set by regulation), and the correlations among the components, standard
formulas for calculating the variance of a composite were applied to produce estimates for total
variance and error variance of the two-year school accountability composite. This compositeis
call “Component 1,” according to state regulations. The resulting estimates are presented in

Table A-10.

Table A-10.

Component 1 Error Variance and Reliability

School Level and Size Total Variance Error Variance Reliability
Large High Schools 58.534 0.275 .995
Medium High Schools 51.728 0.375 .993
Small High Schools 44.877 0.884 .980
Large Middle Schools 53.848 0.222 .996
Medium Middle Schools 33.833 0.416 .988
Small Middle Schools 98.884 1.148 .988
Large Elementary Schools 71.160 0.679 .990
Medium Elementary Schools 77.068 0.916 .988
Small Elementary Schools 61.332 2.154 .965

6. Adopt an estimate for standard error of measurement for 1997 and 1998 school years for
each school level and size combination.

When KIRIS transitioned into CATS between 1998 and 1999, a number of test format
differences were introduced. The differences precluded use of the generalizability approach
described above on the 1997 and 1998 test data. As aresult, we did not have a method for
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directly estimating the error variance in the 1997 and 1998 data used to establish school goals.
Therefore, we adopted the following strategy. With the addition of the multiple choice items, the
1999 and 2000 tests included twice as many score points as the 1997 and 1998 tests. Therefore,
to estimate the reliability of the 1997/1998 school composite, we applied the SpearmanBrown
prophecy formulato the 1999/2000 composite reliability to produce areliability estimate for a
test that is one-half as long.

7. Compute the standard error for the difference between the 1999/2000 index and the
1997/1998-based target index for each school level and size combination.

The interim accountability model classified schools according whether their 1999/2000
accountability index scores met target scores based on their 1997/1998 accountability scores. In
effect, the classification was based on the residual of schools' actual 1999/2000 index compared
to the index predicted by their 1997/1998 index, given the linear relationship between 1999/2000
scores and 1997/1998 scores. Since the residual is a weighted composite, the reliability of the
composite could be estimated using the above variance and reliability estimates and the slope of
the linear regression between 1998/1998 and 1999/2000 scores. Table A-11 shows the results.

Table A-10.
Regression slope
Reliability between 1997/1998 Total Error Reliability
estimate for and 1999/2000 Varianceof | Variance of of
School Level and Size 1997/1998 index indexes Residual Residual Residual

Large High Schools .990 .894 9.88 0.65 934
Medium High Schools .986 .894 9.88 1.00 .899
Small High Schools .961 .89%4 9.88 2.68 727
Large Middle Schools .992 .960 7.84 0.52 932
Medium Middle Schools 976 .960 7.84 157 .800
Small Middle Schools 977 .960 7.84 1.48 811
Large Elementary Schools .981 .965 23.00 1.36 941
Medium Elementary Schools 976 .965 23.00 1.69 926
Small Elementary Schools 932 .965 23.00 4.93 .786

8. Using standard error estimates compute accountability classification accuracy for each
school level and size combination.

The method used for estimating classification accuracy is described in detail in Hoffman
and Wise (1999) and Hoffman and Wise (2000c). Briefly, the logic of the method isto use
standard errors of measurement to compute a matrix of probabilities of various levels of
observed scores given possible true scores, and then apply Bayes' theorem, coupled with an
estimate of the true score distribution, to transform that initial matrix into a matrix of probability
of alternative true scores given various possible observed scores.

9. Plot classification error curves.
Using the data from the matrix of probability of alternative true scores given various

possible observed scores, classification accuracy was plotted as a function of observed scores.
Figures A-2 through A-10 present these plots.
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Figure A-10. Small Elementary Schools.

Human Resources Research Organization

66 Canal Center Plaza, Suite 400

Alexandria, VA 22314-1591

30



